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Introduction
The genus Allocrangonyx was first described by Schellenberg (1936), who
established this genus to include a single subterranean species (A. pellucidus)
that had previously been described by Mackin (1935) but relegated to the
genus Niphargus. Although Mackin (1935) placed his new species in Niphar-
gus, he did so only after slightly modifying the original concept of this genus.
Schellenberg (1936) did not agree with Mackin, however, and was able to
clearly show why AllocrGngonyx should be considl~red a distinct genus.
Nevertheless, in a subsequent paper, Hubricht and Mackin (1940) gave a
new locality record for A. pellucidus and continued to leave this species in
Niphargu~'. Hubricht (1943), however, in giving further locality records for
A. pellucidus, followed Schellenberg and recognized the genus AllocrGngonyx.
During a current revision of the North American gl~nera of the CrGngonyx
group of the family Gammaridae, I have had the opportunity to examine
material pertinent to AllocrGngonyx, and as a result of this study an undescri-
bed species from two caves in central Missouri has been revealed and is
described herein. Because of the singular importance of A. pellucidus as
the type species of the genus and because of the new data obtained from
additional collections and critical re-evaluation of olcler material, I have also
found it necessary to give a partial redescription of this species. Moreover,
in light of the newly obtained data, and in order to facilitate a critical
comparison of AllocrGngonyx with other potentially related North American
and European amphipod genera, a diagnostic redescription of Allocrangonyx
has been prepared.
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Genuc AI/ocral/gol/Yx Schellcnberg
AI/ocral/gol/Yx Schellenberg, 1936, p. 33 (Type species by original desig-
nation, Nip!Jarglfs pel/llcidus Mackin 1935).
Diagnosis. - Without eyes or pigment; known only from subterranean
waters (mostly caves). Size of sexually mature adults ranging from about
14.00 mm to 22.00 mm. Antenna I longer than antenna 2, ranging in length
from 45 to 85 percent as long as body; segment I of peduncle with 2 stets
of small spines on ventral margin; accessory flagellum short, 2-segmented.
Antenna 2: peduncular segment 4 a little longer than segment 5, with several
sets of small spines on inner margin. Interantennallobes rounded anteriorly.
Mandible: incisor, lacina mobilis, and molar well developed; pal pal segment
I short, without setae; pal pal segments 2 and 3 subequal in length, setose;
segment 3 with a number of long lateral and apical setae. Maxilla I : inner
plate small, with I long, lightly plumose seta apically; outer plate much
larger, with 9 slightly curved spines on apex. Maxilla 2: inner plate about
one-half as large as outer plate, with a cluster of apical setae only; outer
plate broader distally than proximally, apical margin uneven (concave),
with 2 distinct sets of unequal setae, the outer set with several long, plumose
setae, the inner set with smaller and none plumose setae. Maxilliped: inner
plate small, armed apically with several slender spines; outer plate long,
reaching well beyond apex of first segment of palp, with a row of blade-like
spines on inner margin and several long, slender spines apically; pal pal
segment 2 the longest; nail of fourth palpal segment slender. Upper lip
broadest distally. Lower lip: outer lobes much broader proximally than
distally; inner lobes about one-half as large as outer lobes, well developed.
Gnathopod I: propod subquadrate, palmar margin with a double row
of tiny unequal spine teeth, the outer ones spinate, the inner ones distally
notched; posterior angle defined by several larger spines; posterior margin
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long, with numerous setae. Gnathopod 2: propod much larger, subquadrate,
palmar margin long, oblique, armed similar to first propod, but with more
spines. Pereopods 3 and 4 subequal but coxal plate of 4 a little broader than
that of 3. Pereopod 7 more than 50 percent longer than body, a little longer
than pereopod 6, substantially longer than pereopod 5. Dactyls of pereopods
6 and 7 (and sometimes 5) with ventral spines. Coxal gill on pereopod 2
(second gnathopod) large, with 2 unequal lobes; coxal gills of pereopods
3 -6 smaller, oval to suboval. Sternal processes absent.
Abdominal side plates not produced posteriorly; posterior margins gently
convex, with setae; posterior corners not acute, small and rounded; ventral
margins without spines. Pleopods: inner rami longer than outer rami, longer
than peduncles; peduncle of pleopod 2 longer than peduncles of pleopods I
and 3; 2 to 3 (usually 2) coupling hooks on inner distal margin of each
peduncle. Uronites free, not fused; second with I pair of very small dorsola-
teral spines distally. Uropod 3 elongate, biramous; inner ramus very small;
outer ramus well developed, 2-segmented, first segment long, second segment
tiny to vestigial. First segment of outer ramus of third uropod with second-
ary segments in mature males. Telson broader than long, deeply clehed,
armed with spines on each apical lobe.
Affinities. - Although assigned to the Crangonyx group by Schellenberg
(1936), Allocl"angonyx shares few morphological affinities with this group,
and on this basis it cannot be retained there (Holsinger, 1967). The presence
of distally notched spine teeth on the propod palmar margins of the gnatho-
pods, and the structure of the tel son in Allocl"angollYx generally correspond
to those found in the North American genera of thf: Crangonyx group, but
aside from these characters, plus those shared by both Crangonyx group
genera and the European genus Niphargus (e. g., reduced accessory flagellum
of first antenna and general similarity in abdominal side plates), there is
little resemblance between Allocrallgonyx and the Crangonyx group genera.
On the contrary, Allocl"angonyx appears to be more closely allied with
Niplwrgus than with any of the North American amphipod genera, and
it is of biogeographic interest to consider the similarities and differences
between these two geographically separated genera in some detail. Their
similarites can be summarized as follows: (I) overall structure of the
mouthparts, especially of the first maxilla, maxilliped, and lower lip; (2)
shape of the propod of the first gnathopod and possibly the second (cr.,
Niphargus dobrogicus Dancau, 1964); (3) presence of spines on the mid-
dorsal margin of the pereopod dactyls (but only in some species of Niplwr-
gu~' - see Carausu et aI., 1955); (4) absence of sternal processes (or Sternal-
kiemen); (5) structure of the coxal gills, excepting the first pair in Allocran-
gonyx; (6) presence of dorsolateral spines on some of the uronites; and (7)
the elongate and 2-scgmcnted outer ramus of the third uropod.
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AlloerallgollYx, however, differs from Niplwrglls in the following ways:
(I) arrangement of setae on the third palpal segment of the mandible; (2)
presence of non-serrate, apical spines on the outer plate of the first maxilla;
(3) shape and setation of the apex of the outer plate of the second maxilla;
(4) presence of tiny, distally notched spine teeth on the inner palmar margin
of the gnathopodal propods; (5) presence of spines on the ventral margins of
the dactyls of the last two or three pereopods; (6) presence of large, bi-Iobed
coxal gills of the second gnathopod; (7) secondary segmentation of the
outer ramus of the third uropod in mature males and the reduction in size of
the second segment of this structure in both sexes; and (8) I'orm of the
telson which is generally shorter and less deeply cleft.
Despite the similarities and differences between AlloerallgollYx and
Niplwrglls, the former genus embodies a combination of characters which
is apparently unique in the Gammaridae. This diagnostic combination can
be delincatcd as follows: (I) nine non-serrate, apical spines on the outer
plate of thc first maxilla; (2) two types of apical setae on the distally expanded
outer plate of the second maxilla (also a characteristic of Pselldolliplwrglls
afriealllls Chevreux, 190 I); (3) one pair of large, bi-Iobed, coxal gills on the
second gnathopods; (4) both distally notched and spinate spine teeth on the
palmar margins of the gnathopodal propods; (5) spine clusters on the
ventral margins of the dactyls of pereopods 5,6, and 7; and (6) secondary
segments in the outer ramus of the third uropod of mature males.
Following the earlier practices of Schellenberg (1936) and Ruffo (1956)
(and see also Vandel, 1964) to assign various subterranean genera to groups
(or phyletic lineages?) within the family Gammaridae, the Alloerallgoll)'x
group is herein designated to accomodate the single, rather unique genus
AlloerallgollYx. This new group can be distinguished by the diagnostic
combination of the six characters given above.
Allocrallgoll)'x pellucidlls (Mackin)
(Figures 1, 2, 3)
Nipl/llrglls pellllcidlis Mackin, 1935, pp. 41 -51, pI. 11 (Type locality: l3ird's Mill
Spring in southern Pontotoc Co., Oklahoma). - Hubrieht and Mackin, 1940, p.
194. - Mackin, 1941, p. 29.
Allocrangonyx pellllcidlis (Mackin). - Schellenberg, 1936, p. 33. - Hubricht,
1943, p. 687 (in part). - Hubricht, 1950, p. 16 (in part). - Pennak, 1953, pp.
443-444, fig. 276 h, j, k. - Barnard, 1958, p. 43. - Hubricht, 1959, p. 877 (in
part). - Nicholas, I960a, pp. 126-127 (in parL). - Harrel, 1960, p. 31. - Harrel
1963, p. 130. Not Nicholas, 1960b, pp. 30-32.
Material Examined. - OKLAHOMA - Pontotoc Co.: Bird's Mill Spring
(type locality), 15 paratypes (U. S. N. M. 137144), J. G. Mackin, 12 Nov.
1930; Coal Cave, R. C. Harrel, 2 ,1une 1965 (Harrel CoIL); Murray Co.:
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seep, 482 m northwest of Turner Falls, L. Hubricht and J. G. Mackin, II
May 1940 (U. S. N. M. Coli); small spring, 402 m northwest of Turner
Falls, L. Hubricht, 23 Apr. 1936 (U. S. N. M. Coll.); Wildwoman Cave,
R. C. Harrel, 28 Feb. and 10 July 1959 (Harrel Coll.); Bitter Enders Cave,
J. R. Holsinger and R. M. Norton, 24 June 1964 (Holsinger Coll.).
Diagnosis. - Large cavernicolous species easily distinguished from
A. Iiubricliti, new species (below), to which it is closely allied morpholo-
gically, by larger size of sexually mature adults, proportionately shorter
first antenna and seventh pereopod, smaller and much less spinose dactyls
of pereopods 6 and 7, fewer spines on uropods I and 2, three to four fewer
secondary segments in outer ramus of third uropod of mature males, and
having more apical spines on telson. Largest male, 21.75 mm; largest
female, 18.00 mm.
Corresponding to the description of Mackin (1935) with the following
addtions and modifications:
Antenna I varying from 45 to 65 percent as long as body, 40 to 60 percent
longer than antenna 2; primary flagellum with up to 32 segments. Antenna 2:
peduncular segment 4 with several small, lateral spines on inner margin;
flagellum with up to 16 segments. Gnathopod I: pro pod subquadrate,
plamar margin slightly convex, armed with a double row of 18 to 20 tiny
spine teeth, the outer ones spinate, the inner ones distally notched; posterior
angle with 6 large but unequal spines (mostly notched) on outside, 2 notched
spines on inside; posterior margin long, nearly straight except proximally,
with 10 sets of setae; inferior lateral setae in 2 transverse rows, mostly
singly inserted; superior lateral setae in I transverse row, in 4 sets of 5 to 6
setae each; dactyl nail slightly curved, rather slender. Segment 5 of first
gnathopod nearly as long as combined lengths of segments 3 and 4, posterior
margin heavily setose. First coxal plate a little longer than broad; distal
margin long, convex, armed with 16 to 17 setae. Gnathopod 2: propod
nearly twice as large as that of first gnathopod; palmar margin long, oblique,
gently convex, armed with an irregular double row 30 or more tiny spine
teeth, the outer ones spinate, the inner ones with tiny distal notches;
posterior angle well developed, offset from palmar margin, with 2 long,
unequal spines on outside, I smaller spine on inside; posterior margin
straight distally, convex proximally, with about 7 sets of setae; inferior
lateral setae in transverse row, in sets of 2's, 3's, and 5's; superior lateral
setae in transverse row, in 7 sets, ranging from 2 to 8 setae per set; dactyl
long and curved, nail rather blunt. Segment 5 of second gnathopod not as
long proportionately as that of first gnathopod. Coxal plates of pereopods
2-4 a little longer than broad, marginally with 8 to II setae. Pereopod 7
about 55 percent as long as body, a little longer than pereopod 6, 40 to 45
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percent longer than pereopod 5. Bases of pereopods 5 - 7 a little broader
proximally than distally, posterior margins gently convex, distoposterior
lobes distinct, bluntly rounded. Dactyls of pereopods 5 - 7, 25 to 30 percent
as long as corresponding propods; dactyl of pereopod 7 with 2 sets of spines
distally on ventral margin; that of pereopod 6 with I set of spines distally;
dactyl of pereopod 5 without ventral marginal spines. Brood plates very
small, narrow, not extending as far distally as end of second segment of
pereopods.
Abdominal side plates: posterior margins gently convex, armed with 4
to 7 short setae; posterior corners small, rounded; ventral margins without
spines. Pleopods: inner rami a little longer than outer rami, 45 to 50 percent
longer than peduncle in pleopod I, 20 to 25 percent longer than peduncles
in pleopods 2 and 3. Male pleopods; outer ramus of first with up to 21
segments, second with up to 20 segments, third with up to 17 segments;
inner rami with 21, 19, and 16 segments in pleopods 1, 2, and 3, respectively.
Female pleopods with a few less segments in both outer and inner rami.
Peduncles of pleopods with 2 to 3 coupling hooks (usually 2) distally on inner
margins. Uropod I: inner ramus a little longer than outer ramus, 45 to 50
percent as long as peduncle, armed with 7 spines; outer ramus with IOta II
spines; peduncle with 10 to II spines. Uropod 2: inner ramus a little longer
than peduncle, about 20 percent longer than outer ramus, armed with 10 or
II spines; outer ramus with about 8 spines; peduncle with 6 to 8 spines.
Uropod 3 up to 30 percent as long as body in mature males, up to 20 percent
as long as body in mature females. Uropod 3 of male: inner ramus small,
scale like, less than 50 percent as long as peduncle, with I apical spine;
peduncle longer than broad, armed with several lateral marginal spines and
a row of distal marginal spines; outer ramus elongate, between 6 and 7
times as long as peduncle in mature males, armed laterally with numerous
spine clusters and a few plumose setae, with a rudimentary second segment
and usually 5 secondary segments (rarely 6) in largest males. Uropod 3 of
female: outer ramus of mature female between 3 and 4 times as long as
peduncle, with a vestigial second segment, but lacking secondary segmen-
tation. Telson broader than long, apical margin more deeply cleft in
males than in females; armed apically with 6 to 7 unequal spines on each
lobe in both sexes.
Variatioll. - The extreme sexual dimorphism exhibited by the unusual
development of the third uropod of the male has already been noted.
Figure 3 illustrates a comparison of this structure in both males and females
of progressively larger sized animals from the same population sample.
In both sexes the second segment of the outer ramus rapidly decreases in
proportion to an increase in the size of the first segment. Finally, in older
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animals the second segment is barely discernible and sometimes almost
impossible to detect at all.
Figure 3 also illustrates the manner in which the outer ramus of the male
third uropod differentiates into secondary segments as its length concomitant-
ly increases with the progressive increase in the overall size of the animal.
In addition to this differentiation, there is also a positive allometric increase
in the length of the outer ramus in relation to the length of the peduncle
and to the length of the body. The former relationship is illustrated in
Figure 3; the latter, calculated to be approximately 9 percent, was based on
measurements of individuals ranging in body length from 14.25 mm to
20.25 mm. In contrast to the male, there appears to be little or no allometry
in the growth of the outer ramus of the third uropod of the female.
Distriblitioll alld Ecology. - This species is presently known from three
caves, two springs, and one seep located in the Arbuckle Mountains of
south-central Oklahoma. Most of these localities occur in Ordovician
limestones of the Arbuckle uplift. A. pel/ucidus occupies a range of approxi-
mately 80 km, extending from southwestern Murray County northeastward
to southern Pontotoc County.
The largest collections of A. pellucidus have been made from a seep near
Turner Falls (179 specimens) and from pools in Wildwoman Cave (see
Harrel, 1960, 1963) which is located about 13 km to the southwest. Harrel
(1963 and ill liff.) reported two ovigerous females from February collections
made in Wildwoman Cave and several more from a January collection made
in Coal Cave in Pontotoc County. But, since this material was not included
in the part of the Harrel collection that I examined, the approximate clutch
size for this species could not be determined. Collections from the months of
April, May, June, and November did not contain ovigerous females.
Although A. pel/ucidus has been taken from springs, it is probably
largely a cavernicolous species. Many of the springs in the Arbuckles are
fed directly from caves and solution channels and could easily afford exit
to the surface for subterranean amphipods during certain times of the year.
Furthermore, this species is very common in Wildwoman Cave (Harrel,
1960) and its large size would almost certainly eliminate it from interstitial
habitats. In Bitter Enders Cave, Murray County, four specimens of A.
pel/ucidus were collected from submerged wood in rock basin pools, ranging
from 15 cm to 30 cm in depth. Troglobitic isopods (AscI/us tridelllalus - det.
by H. R. Steeves, III) were also collected from the same pools.
Remarks. - As a result of the present study, the range of A. pel/ucidus
is more closely circumscribed and should be restricted to groundwater
habitats of the Arbuckle Mountains of south-central Oklahoma. Although
Hubricht (1943, 1959) included material from central Missouri (Phelps and
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Pulaski Counties) within the range of A. pell/lcidus, my examination
revealed that that these populations are morphologically distinct and belong
to the new species described below.
Allocrangonyx h/lbrichti, new species
(Figures 4, 5, 6)
AllocrallgollYx pellilcidils (Mackin). - Hubricht, 1943, p. 687 (in part). - Hu-
bricht, 1950, p. 16 (in part). - Hubricht, 1959, p. 877 (in part). - Nicholas, 1960a,
pp. 126 -127 (in part). - Nicholas, 1960 b, pp. 30 - 32.
Material Examined. - MISSOURI - Phelps Co.: Saltpeter Cave, 11.2 km
north of Newburg, holotype male, allotype female, and 5 para types, L.
Hubricht, 7 Oct. 1939; Pulaski Co.: Maxey Cave (= Inca Cave) 2 paratypes,
L. Hubricht, 10 May 1942. The holotype and allotype (partially on slide
mounts), and paratypes are deposited in the U. S. National Museum.
Diagnosis. - Relatively large cavernicolous species readily distinguished
from A. pell/lcid/ls by smaller size of mature adults, proportionately longer
first antenna, proportionately longer seventh pereopod which is 65 to 70
percent as long as the body, mid-dorsal spines on dactyls of pereopods 3 - 7,
larger and more spinose dactyls of pereopods 6 and 7, proportionately longer
outer ramus of third uropod (which has up to 9 secondary segments in the
mature male), more deeply cleft telson in males, and having 4 to 6 fewer
apical spines on telson.
Male (holotype). - Antenna I up to 70 percent as long as body, about
50 percent longer than antenna 2; primary flagellum with up to 35 segments;
accessory flagellum short, not as long as first primary flagellar segment.
Antenna 2: segment 4 of peduncle a little longer than fifth segment, with
several sets of lateral spines on inner margin; flagellum with up to 15
segments. Mandibular pal pal segments 2 and 3 subequal in length; segment
2 with about 18 inner marginal setae; segment 3 with a number of long, inner
marginal, lateral, and apical setae. Maxilla I, inner plate with I plumose,
apical seta; outer plate with up to 9 curved spines apically. Maxilla 2: inner
plate about one-half as large as outer plate, with about 15 slender apical
setae; outer plate broadest distally, apical margin slightly concave, with 2
irregular sets of setae, the outer set having fewer and longer setae than the
inner set. Maxilliped: outer plate long, reaching about one-half the distance
along the second segment of palp, inner margin with a row of about 12
spines, apex with several long setae and about 3 slender spines; inner plate
much shorter and more narrow than outer plate, apically with about 4
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slender spines. Lower lip: outer lobes much broader proximally than
distally; inner lobes well developed but only about one-half as large as outer
lobes.
Gnathopod I: propod similar to that described for A. pel/l/cidl/s but with
a few less posterior marginal and lateral setae; coxal plate with only 9
marginal setae. Gnathopod 2: propod generally similar to that of A. pel/uci-
dus, but a little less large in proportion to first propod and with a few less
lateral setae. Coxal gill of second gnathopod broadly expanded, with 2
unequal lobes about as shown. Coxal plates of pereopods 2 and 3 a little
longer than broad, with 6 to 7 marginal setae. Coxal plate of pereopod 4
about as broad as long, with 8 marginal setae. Pereopod 7 a little longer than
pereopod 6, about 45 percent longer than pereopod 5. Bases of pereopods
5 - 7 not much broader proximally than distally, broadest medially, disto-
posterior lobes well developed, broadly rounded. Dactyls of pereopods 6
and 7 large, 40 to 45 percent as long as corresponding propods, with 4 sets
of spines and 2 or 3 plumose setae on ventral mlrgins, 3 to 4 sets of spines
on dorsal margins.
Abdominal side plates and pleopods about like those described for A.
pel/uddus. Uropod I : inner ramus about 30 percent longer than outer ramus,
60 percent as long as peduncle, armed with about 8 spines; outer ramus with
about 12 spines; peduncle with 14 spines. Uropod 2: inner ramus about 30
percent longer than outer ramus, up to 20 percent longer than peduncle,
armed with II spines; outer ramus with II spines; peduncle with 7 spines.
U ropod 3 up to 45 percent as long as body; peduncle longer than broad,
with a few lateral and distal spines; inner ramus small, with 2 apical spines;
outer ramus up to 8 times as long as peduncle, with a tiny vestigial (?)
second segment and 9 secondary segments, armed laterally with numerous
sets of spines and on first secondary segment with a number of long, plumose
setae. Telson broader than long, apical margin cleft about one-fourth the
distance to base, apical lobes with 4 unequal spines each.
Female (allotype). - Differing from the male in a few details as follows:
Antenna I, 80 to 85 percent as long as body, about 40 percent longer than
antenna 2, with up to 34 segments in primary flagellum. Antenna 2 with
up to 14 segments in flagellum. Brood plates small and narrow, about like
those described for A. pel/ucidus. Uropod 3 shorter proportionately, only
about 30 percent as long as body; outer ramus less than 4 times as long as
peduncle, with a vestigial second segment and no secondary segmentation.
Variation. - The marked sexual dimorphism of the third uropod of the
male noted for A. pel/l/ddus is also present in A. hubrichti. In the male of this
species, however, the positive allometric relationship of the length of the
outer ramus to the length of the peduncle and to the body is even stronger.
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In older males the third uropod may be up to 45 percent as long as the
body. Concomitantly, the outer ramus of the male differentiates into as
many as nine secondary segments, as opposed to only five (or rarely six) in
A. pel/ucidus.
Type Locality. - The type series was collected by Leslie Hubricht from
a stream in Saltpeter Cave, 11.2 km north of Newburg, Pulaski Co., Missouri
The physical features of this cave were described by Bretz (1956).
Distributioll alld Ecology. - A./lIIbrichti is presently known from the
small streams of two caves in the Ozark Plateau region (Salem Plateau
section) of central Missouri. Both caves are developed in Ordovician
dolomites, occur in the Gasconade River drainage, and are located about
38.4 km apart.
Among the seven specimens collected from the type locality by Hubricht
(October collection) was a single ovigerous female (14.50 mm) with 5
embryos in the brood pouch. The embryos averaged 1.15 mm in diameter.
Remarks. - It is a pleasure to name this species in honor of Mr. Leslie
Hubricht, whose observations and collections of freshwater invertebrates
have added immensely to the knowledge of aquatic biology in North
America.
Discussion
As presently delimited, the ranges of the two component species of
Al/ocrallgollYx are spatially isolated by a distance barrier of approximately
520 km. The populations of A. hubrichti appear to be confined to caves
developed in the Ordovician limestones (and dolomites) of the central
Ozark Plateau region (specifically the Salem Plateau), while populations of
A. pellucidus are apparently confined to caves and related solution channels
developed in the Ordovician limestones of the Arbuckle Mountains of
south-central Oklahoma (see fig. 7 for distribution). The large size of
adults and their almost exclusive association with cave waters strongly
indicate that both species of Al/ocrallgollYx are largely restricted to caves
and solution channels, and that these species do not normally occur in
superficial groundwater and interstitial biotopes as do many other subter-
ranean amphipods (viz., Stygollectes alabamellsis, S. telll/is, S. alleghelliellsis,
and Apocrangonyx sl/btilis). If species of AllocrangollYx are confined to cave
habitats as implied by distributional data, their ranges would be physically
isolated by: (I) stratigraphic differences between the exposures of cavernous
limestones in the Arbuckles and the Ozarks, and (2) intervention of non-
cavernous bedrock (Permian age) that makes up the area between the
western edge of the Ozark Plateau and the Arbuckles.
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Although two other species of subterranean crustaceans - AscI/us
fridenfafus (Hungerford) and Sfygoneefes alaball1ensis (Stout) - have been
recorded from both the Arbuckles and the Ozarks (Hubricht, 1950; Holsin-
ger, 1967; Steeves, in lift.), these species can presumably undergo at least
limited dispersal between these two regions via subsurface routes. Both
species have been taken from habitats fed by superficial groundwaters and
neither species is apparently restricted to cave waters. In recent years, as
additional distributional data have become available on subterranean
crustaceans, it has become increasingly obvious that the problems inherent
in the dispersal of cavernicolous amphipod species (i. e., like species of
AI/ocrangonyx for example) are different from those inherent in the dispersal
of phreatobitic and interstitial species (e. g., such as those species of Sfy-
goncefes mentioned above). In a recent paper (Holsinger, 1967) the possible
dispersal mechanisms of some of the more widely ranging species of Sfygo-
neefes were discussed, and it was generally concluded that these species are
by no means restricted to cave habitats but can occupy almost any available
groundwater habitat within their range.
The close morphological alliance of A. pel/licit/liS and A. !lubrie!lfi suggests
that both of these species may have been derived from a single ancestral
species. The question of how long the gene pools of these two species have
been isolated from each other, and the manner in which this isolation has
been attained, however, can be answered only approximately. Did contem-
porary species of this genus diverge from an epigean or semi-epigean ancestor
or did they diverge from an ancestral form already of subterranean facies?
Such questions may never be conclusively answered, although at least partial
solutions seem to be attainable on the basis of present evidence.
AI/oerangonyx, like Sfygoneefes, Sfygobroll1l1s, and Apocrangonyx, is
represented by species which are exclusively depigmented, eyeless hypogean
forms. Even remotely related epigean species that might be regarded as
relicts of ancestors of these groups are unknown to date. But on the contrary,
two other genera of freshwater amphipods - Crangonyx and Gal11l11arus -
are represented both in epigean and subterranean waters by species that are
morphologically (and genetically?) closely related and vary from eyed,
pigmented forms to those without these features. Because of this fact, plus
some other considerations discussed elsewhere (Holsinger, 1967), I have been
inclined to regard several of the exclusively subterranean genera (especially
Sfygonccfes) as having been of subterranean facies since the onset of their
invasion of the freshwater environment. For the same reason (i. e., lack
of epigean ancestors and/or surface congeners) I am now somewhat inclined
to regard freshwater AI/oerangonyx as having originated in a similar manner,
although admittedly, at least one alternative possibility (see below) cannot
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be ruled out. Perhaps the best place to search for ancestral relicts of these
subterranean genera (providing they arc not extinct) would be in marine or
brackish waters (cL, marine Eriopisa l'iS-(I-I'is freshwater Nipharg/ls)!
[I' one considers both historic geology and the present distributional
pattern of Allocrangonyx, it is not inconceivable to look to the Cretaceous
period as one of the most likely times for invasion and colonization of
fresh waters by an ancestral stock. During this period much of western
North America was covered by an extensive inland sea (Kummel, 1961;
Schuchert and Dunbar, 1950), and at the height of this embayment a part
of the Arbuckles would have been only a few kilometers from shallow
marine water. Similarly, the central Ozarks, although farther inland, would
haven been only about 250 km. from marine waters
The colonization of freshwater by early Allocrallgon)'x stock may well have
in the from of an exploitation of groundwater habitats in general, resulting
ultimately in a generic range which extended from southern Oklahoma
northeastward to central Missouri. Eventually, as the climate became more
unstable and progressively drier throughout the southwestern United
States during the late Cenozoic (Schuchert and Dunbar, 1950; Hibbard,
1960), many populations of subterranean amphipods, especially those of
larger species which could not maintain themselves in interstitial and super-
ficial groundwater habitats, were probably forced into deeper and more
permanent groundwater habitats (such as those provided by caves) in order
to survive. Undoubtedly, drier conditions during glacial minima would have
resulted in lower and less stable groundwater tables. Caves on the other hand
often contain permanent streams even in very dry regions. During a prolong-
ed drought on the surface, caves could easily serve as refugia for ground-
water species, which, under normal conditions, might survive in more
superficial habitats nearer the surface (e. g., water filled crevices, fissures,
seeps, etc.). Since much of the area between the Ozarks and the Arbuckles is
floored by non-cavernous bedrock, the invasion and subsequent colonization
of caves would have occurred only in the cavernous regions now occupied
by species of Allocrangonyx. Theoretically, this colonization would have
led to isolation through physical separation of gene pools and subsequently
to speciation.
Even if one takes a slightly opposite view and postulates an epigean
ancestor for the present subterranean species of Allocrangonyx, the possibili-
ty that progressively drier climatic conditions during the late Cenozoic was
one of the main factors that caused ancestral populations to seek more
permanent groundwater biotopes for survival is a tenable one. During extre-
me droughts, virtually all surface water habitats might have dried up, leaving
only permanent cave streams as suitable biotopes. For presumptive evidence
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that hypothetical epigean populations of A/locrallgoll)'x might have been
preadapted to a groundwater environment, one can look at parallels found
in the ecology of many contemporary epigean species of Crallgoll)'x and
GGmmGrlIs. In the humid regions of the ea~tern United States, these species
are usually inhabitants of shaded areas in cold water springs or spring-fed
streams. In some areas species of Crallgon)'x and GammGrlIS are represented
by populations both inside and outside of caves.
The majority of epigean, freshwater species of Gammaridae arc apparently
both cold stenothermic and photonegative and are therefore, to a large
extent, preadapted to groundwater conditions. Thus, whether one seeks
hypogean or epigean ancestors for contemporary subterranean amphipods
(such as A/locrangoll)'x), there appear to be few major ecological deterrents
to the formulation of workable hypotheses along the lines suggested above.
decembre 1967
SUMMARY
The systematics of the North Amcrican, subterranean amphipod genus AI/o-
crangonyx are revised and two spccies arc recognized - A. pel/ncit/I/s (Mackin)
and A. hI/brie/IIi, new species. A I/oerangonyx is critically compared with the Euro-
pean genus Niphargns and several endemic North American genera of the Crangonyx
group. Because of its unique morphological position, Alloerangonyx is removed
from the Crt/Ilgonyx group and placed in the newly designated A I/oert/ngonyx
group. Some factors believed to have influenced speciation within the genus arc
discurssed in some detail.
ZUSAMMENFASSUNG
Die Systematik der nordamerikanischen unterirdischen Amphipod-Galtung AI/o-
crallgonyx wird bearbeitet. Zwei Spezies werden anerkannt: A. pel/I/cit/I/s (Mackin),
und eine neue Spezies, A. IlIIbriehti. Al/ocrangollYx wird mit der europ[iischen
Galtung Niphargl/s und einigen endemisch nordamerikanischen Galtungen der
Crango//yx Gruppe kritisch verglichen. Wegen der eigenartigen morphologischen
Stellung wird AI/oert/ngonyx aus del' Crangonyx Gruppe herausgenommen und .in
die neugeformte AI/oerl/ngonyx Gruppe eingereiht. Einige Faktoren, deren Eintluf3
auf die Evolution binnen dicses Genus vorausgesetzt werden kann, werden aus-
flihrlieh diskutiert.
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EXPLANATION OF PLATES 104 (1)-110 (7)
Plate 104 (I): Allocrangonyx pellllcidlls (Mackin). Male (21.75 mm), seep 482 m
northwest of Turner Falls, Oklahoma: a, b, gnathopods I, 2; c, coxal plate of
pereopod 3; d - g, pereopods 4, 5, 6, 7.
Plate 105 (2): Allocrangonyxpellllcidlls (Mackin). Male (21.75 mm), seep 482 m
northwest of Turner Falls, Oklahoma: a, abdominal side plates; b, right mandible;
c, uropod 2; d, pleopod I ; e, telson; f, antenna 2. Female (18.00 mm), same locality:
g, telson.
Plate 106 (3): Allocrangonyx pellllcidlls (Mackin). Third uropods of females from
seep, 482 m northwest of Turner Falls - uropods from specimens of the following
sizes: a, 13.50 mm; b, 14.00 mm; c, 15.75 mm; d, 18.00 mm. Third uropods of
Speleology III. Holsinger 331
males from the same population - uropods from specimens of the following sizes:
e, 6.70 mm; f, 8.50 mm; g, 14.25 mm; h, 15.50 mm; i, 17.25 mm; j, 20.25 mm.
All uropods drawn to same scale.
Plate 107 (4): Allocrangonyx II/Ibrichli, new species .. Male holotype (15.00 mm):
a, upper lip; b, lower lip; c, d, maxillae 1,2; e, maxilliped; f, left mandible; g,
dentate part of right mandible; h, bi-Iobed coxal gill of gnathopod 2; i, tel~ on;
j, abdominal side plates; k, coxal plate of pereopod 3; I, pereopod 4; m, n, uropods
1,2.
Plate 108 (5): Allocrangonyx II/Ibrichli, new species. Male holotype:' a, antenna 2;
b, c, gnathopods I, 2.
Plate 109 (6): Allocrangonyx II/Ibrie/lli, new species. Female allotype (14.50 mm):
a, b, c, pereopods 5, 6, 7; d, uropod 3. Male holotype: e, antenna 1; f, uropod 3.
Plate 110 (7): Distribution of Allocrangonyx: stippled area marks the range of
A. pellucidus and also the approximate extent of the Arbuckle Mountains; solid
area marks the range of A. hubrie/lli. Broken line approximately indicates the maxi-
mum extent of marine embayment during the Cretaceous. Dotted line represents
the boundary of the Ozark Plateau region.
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